Spectroscopic ellipsometric measurements of the dielectric functions for Fe-Rh alloys with 48, 50, 52, and 54 at. % Fe concentrations were performed between 25 and 125 °C in the 1-3-eV range. Results show that the band structure of Fe-Rh is not drastically affected as the antiferromagnetic-ferromagnetic phase transition occurs and is less affected than band-structure calculations indicate. Therefore, the large change in the linear term of the electronic specific heat between the antiferromagnetic and ferromagnetic phases can be attributed primarily to a magnetic contribution rather than to a change in the density of electronic states at the Fermi surface. Therefore, the large change in the linear term of the electronic specific heat between the antiferromagnetic and ferromagnetic phases can be attributed primarily to a magnetic contribution rather than to a change in the density of electronic states at the Fermi surface.
I. INTRODUCTION In 1938, when Fallot' studied the magnetic properties of the Fe-Rh alloy system, he found that a first-order phase transition from the low-temperature antiferromagnetic (AF) state to the high-temperature ferromagnetic (F) state occurs at a critical temperature T,";"approximately 65'C, for a nearly equiatomic ordered Fe-Rh shift to lower energy in the antiferromagnetic phase, according to the calculated spectra, but we found it present identically in the spectra of both phases.
Upon changing phase, AF~F, the calculated interband e2 loses oscillator strength in the 0.25-1.75-eV region, and gains a smaller amount in the region from 2.75 to 4 eV [ Fig. 2(b) ]. In addition, the principal structure in the region of our measurements, a peak at 1.6 eV, weakens and shifts to about 1.7 eV. There are other weaker structures which change, but in view of the fact that the calculated spectra were not broadened in Fig. 2(b) , the actual broadening, quite large in transition metals, will remove most of them. Moreover, the calculated energies of the structures will be in error due to the effect of the neglected real part of the self-energy, but the shift caused by the phase change may be reliable.
Looking at Fig. 8 Table II , we can say that there is some agreement between the calculated and experimental spectra only for the ferromagnetic phase, especially in the strongest structure, the peak in ez near 1.7 eV. Furthermore, it seems to us that our ellipsometric data are not in favor of the idea that the band structure of the Fe-Rh alloy is drastically affecte at the AF-F transition. Therefore, we would like to suggest that improved band-structure calculations be carried out on the Fe-Rh system, including nonstoichiometric Fe-Rh, in order to obtain a better understanding of the physical properties of Fe-Rh alloys.
